EDITORIAL STAFF 
PUBLISHER 
F. J. Van Antwerpen 


EDITOR 
Larry Resen 


VOL. 62 1966 


Technical Editor Published by 
H 

_ AMERICAN INSTITUTE OF CHEMICAL ENGINEERS 
ck cog sai 345 East 47 Street New York, N. Y. 10017 


Art Assistant 
Frank G. Bolden 


Editorial Assistant 
Elizabeth A. Clarke 


BUSINESS STAFF 


A.I.CH.E. OFFICERS AND DIRECTORS, 1966 
Advertising Sales Officers elected for year 1966 


Manager 
W. Chenoweth 


Assi. to Adv. Sales 
Mer. 
E. M. Hyers 


Production Manager 


F. Grisoli : President — Vice-President Treasurer Secretary 
Asst. to Prod. Mer. S. W. Churchill T. A. Burtis G. E. Holbrook F. J. Van Antwerpen 
esa 


District Managers 
Harry B. Dill 4 


James C. Galloway 
Donald R. Grice — Si Conn W. W. Ellis *W. W. Kraft A. Smith, Ill 
F 


: : . B. Christiansen J. R. Fair R. L. Pigford *M. Souders 
C. Croxton H. D. Guthrie *E. M. Schoenborn West 
George Reilly : *Term expires December 31, 1966 

Fred W. Smith 

Joseph Stringer 

Yoshihiro Takemura 


Directors elected to serve through December 31, 1968 


CIRCULATION 


E. T. Plattner, Mer. 
R. Sokol 


Christiansen Conn Croxton 


OFFICERS AND DIRECTORS ELECTED 1966 FOR 1967 


President Votes Treasurer ee 


10,727. G. E. Holbrook 10,687 . H. Cummings ... 5,826 
1. Leibson: 5,65 


Vice-President Secretary J. J. Martin 
M. S. Peters 7,069 F. J. Van Antwerpen .10,621° J. L. Olsen 


The total 1967 slate, in addition to the newly elected officers and directors listed, included: 
A. S. West, A. S. Foust, T. J. Williams, T. W. Tomkowit, T. Weaver, and R. B. Beckmann. 


CHEMICAL ENGINEERING PROGRESS, (Vol. 62, No. 12) December 1966 


By 
a 
a 
. 
At: 
Directors 
: 


: Autoclaves, high temperature and 
Automation, in centrifuging........ June 112-116 
Axial dispersion, in extraction columns. oe et 104 
Azeotropes, distillation.............. Feb. 92-94 
Baghouse, designs and 
Banking, and forei; ign op operations. Dee. 3 37-39 
Batteries, see Fue! 
4 “g Benzene, from coke oven oils......... Feb. 67-72 
N Beryl saddles, which packing for which 
BINS 
J flow-corrective inserts in........... Nov. 79-83 
$3 influence of wall material on flow... . Nov. 73-78 
rs ie) Boiling, photography as a research 
> caw . Jan, 15-21 
Annual Index Abbreviation Key Bonding, whisker-metal matrix. .... Mar. 74-78 
- BOOKS RECEIVED 
< N—News Item Feb. 64, Apr. 16, May | 8, June 14, July 12, Aug. 
li M.S.—Abstract from CEP Monograph 18, Oct. 8, Nov. 10, Dec. 8 
Qa Series Volume Boron, continuous -Mar. 68-73 
S.S.—Abstract from CEP Symposium 
Series Volume air distributor caps 
for fluidized beds.................. Mar. 82-87 
a Canadian Society for Chemical Engi- 
Lil neering, formation of.............. Oct. 135 
activated, use in waste treat- 
 - coke oven oils yield high-quality 
{ hydrotreating of shale oil.......... Aug. 61-67 
cat cracking, takes bow....June 137 
CENTRIFUGES 
foreign extraction equipment. ...... Sept. 56-61 
U. S. extraction equipment......... Sept. 50-55 
A CHEMICAL ENGINEERING 
a look at the Ch.E profile.......... 28-31 
overhead costs........... May 43-45 Chicago in medicine, 102-106 
lonitrile, kinetics of formation. ...May 92-98 Apr. 38-39, May 72-89, Chemical Thesis Index, 1965. 87 
Li TRILE-BUTADIENE-STYRENE Aug. 79-92, Sept. 42-4 CHEM 
LAS olumbus po meni technology plus productiv- 
modifications of, ec. 138 Mar. 114-121, Apr. 97-101, July 44-45 Mar. 37-39 
Al SORPTION Detroit ammonium nitrate safety.......... Dec. 49-53 
fer route to normal paraffins........... Apr. 69-73 Oct. 119-129, Nov. 130-132, 137-138 by chemonuclear processes....... Sept. 105-116 
ee Thesis Index, 1065................ Jan. 87 Houston coke oven oils yield high-quality 
Advertising, reading want ads can be Mar. 39, Oct. 25-27, Dec. 118-123 Feb. 67-72 
sae ov. 63 International Heat Transfer Con- continuous hydrolysis of fats... .. July 114-118 
a Aerospace engineering, S.S.......... July 98-106 ference and Exhibit, Third, Chicago desorption route to normal paraffins. .Apr. 69-73 
1 +. ae poe caps, improved, for Apr. 38-39, May 116-118, ef 72-89, distribution of hydrogen........... ee. 54-58 
Mar. 82-87 147-162, Aug. 79-92, Sept. 42-4 ethylene, organic chemical building 
A.I.Ch.E. Council issues statement Conference, Los Angeles. . aeye .Sept. 24 evaluating and sizing new plants....July 90-97 
presenting the Institute's position . July 45 Materials Meeting and Exposition, fluorochemical properties and appli- 
clean power with top heat cycle..... Dec. 42 Jan. 98-101 
coal desulfurization................ Petrochemical and es Expo- handling of perchloric acid. ...... Oct. 109-114 
fume collection in a steel plant. . 193 sition, Fourth, Hous handling unstable materials. ...... 98-104 
interrelationship with water pollu- Mar. 39, Oct. 25- 118-123 hydroformylation of isobutene..... . 74-78 


Jan. 29-31 


improved route to phosphoric acid. rep? ‘123- 126 


MECAR symposium draws full house see also Meetings _ kinetics of acrylonitrile formation. .. May 92-93 
40 membership applications reach new low temperature synthesis of... . . Nov. 113-122 
motor vehicle, control of........... Oct. 41-43 May 126 encapsulated prod- 
pollution control interrelationships. .Oct. 44-47 News and Notes Apr. 87-91 
power plants, reduction of.......... Oct. 53-60 Jan. 170, Feb. 196, Mar. 184, Apr. 168, May methane by coal hydrogasification. .Feb. 87-91 
removing sulfur dioxide from fiue 184, June 180, July 218, Aug. 192, Sept. 204, Ae EERE TRA Apr. 74-78 
Oct. 67-73 Oct. 194, Nov. 206, Dec. 180 new process for phosphoric acid... May 108-115 
; steel industry, control of........... Oct. 48-52 Officers elected for 1967............ Dec. 128 new product programs doing walter, 
3 treating parathion wastes......... Oct. 82-84 eople atady shows, 33 
Ne see also Pollution Jan. 138-140, Feb. 128-131, Mar. 129-133, new twist to azeotropic distillation. _ 92-94 
“ Be a Alcohol, plant safety............... Aug. 93-110 Apr. 116-118, May 134-136, June 124-129, nitric oxide explosion.............. pr. 92-96 
‘Chemical Corp., tower at Times 154, July 138-140, 187-188, Aug. 130-132, Apr. 74-78 
Sept. 134-137, 174- 175, Oct. 136— 141, Nov. production of 18-46-0 fertilizers. .July 109-113 
: AMERICAN INSTITUTE OF CHEMICAL * 148-152, Dec. 128-132 propylene copolymer consumption to 
ENGINEERS policy statement on continuing edu- soar over next decade............ June 20 
eS A es . 148 pollution control workshop......... Nov. 34 toxic, safe handling of............. Dec. 59-67 
107 report on Local question- xylene via fractional crystalliza- 
Professional Progress. . 136 role in portable pension .. .Sept. 38-41 see Material factors 
Jarren K. Lewis..... es 148 scholarship award winners. ...Feb. 144 used to produce mono- 


Candidates for Membership 


visual aid course in fundamentals of 


Chromatography, aboard a liquid sulfur 


Jan. 141, Feb. 160, Mar. 159, Apr. 142-143, thermodynamics. ............... Jan. 27-28 Feb. 95-98 
May 132-133, June 155, July 141-145, Aug. eer? — d the Institute do about COAL 
133-135, 158, Sept. 129, Oct. 132-133, Nov. §_—sipemsions...........:........... Sept. 28-30 carbon dioxide acceptor process..... Feb. 80-86 
127-129, Dec. 155-156 AMERICAN SOCIETY OF ENGINEERING coke oven oils yield high-quality 
Candidates for National A.I.Ch.E. EDUCATION Feb. 67-72 
Aug. 125-127 A.1.Ch.E. position paper on goals of .. Mar. 40-41 Oct. 61-66 
June 104 comments on preliminary recommen- hydrogasification.................. Feb. 87-91 
formation of the Wood Products Com- dations of Goals Committee. ..... Feb. 17 multistage pyrolysis............... Feb. 73-79 
SS | ES Sere Mar. 44 Dow’s position on goals of, N....... May 10 news on two fronts................ =. 38-39 
Future Meetings the feedback direct from the floor... Feb. 28-37 45 
Jan. 146-150, Feb. 136-142, Mar. 134-141, go back and do a better job........ Feb. 26-27 solvent-refined, use in power plants. ‘Get? 53-60 
Apr. 120-123, May 137, 153-157, June 130- SOUNA ONES... . Feb. 23-25 Coalescence, i in extraction............ t. 82-88 
136, July 190-193, Aug. 159-165, Sept. 160— carries astigma. Feb. 25-26 COATINGS 
164, Oct. 161-166, Nov. 153-158, Dec. 133-137 oe pattern proposed............. Feb. 21-23 influence of wall material in bins on 
Local Sections the sound and the fury............ Feb. 17 Nov. 73-78 
Jan. 142-145, Feb. 132-134, Mar. 123- - the story behind the report......... Feb. 18-20 tablet, air-suspension Lay PSS : June 107-111 
Apr. 107-114, May 128-131, June 117-123 what the mailbag brought.......... Feb. 38-49 COLUMNS 
July 131-134, Aug. 136- 137, Sept. 165-173, Ammonia, a ke 000 T/D single-train axial dispersion in................ Sept. 95-104 
Oct. 130, Nov. 140-147, Dec. 124-127 Mar. 44 distillation computer models. . ..June 75-79 
— Sections Officers AMMONIUM NITRATE liquid mixing in distillation. . . Nov. 98-103 
. 134-135, Mar. 128, Apr. 115, May 131, adding nutrients to.............. Sept. 130-132 Sa situ oil shale retorting. Aug. 75-78 
ia 136-137, Sept. 168-173, Oct. 130, Nov. fertilizer-grade safe to handle....... June 42-43 COMPA 
146-147, Dec. 126-127 hazards in handling............... Dec. 49-53 en ete Ao ae growth at3M...... July 36-41 
Local Section Officers meeting. Nov. 63, 140-141 Analog computers, see Computers M Corp., continuing education 
Atlantic City ee Sy eae Feb. 95-98 Northern Natural Gas Co., continu- 
July 124, 127- 130, Aug. 128-129, Nov. 58-59 Atomic energy, see Nuclear energy ing education program...........4 Aug. 27-29 


CHEMICAL ENGINEERING PROGRESS, (Vol. 62, No. 12) 


December 1966 


i 
‘ 
| 
| 
4 


Western Electric Co., continuing edu- 
cation program...........+. . Aug. 22-26 
Compounding, overhead costs May 46-48 
Compressed gases, mist removal from..Apr. 60-65 

Compressors, improvements in ethylene 


COMPUTATIONS 

diffusion coefficients.........,..,..Jan. 82-86 

heat exchanger design for fouling 

COMPUTERS 
on the academic front............. July 42-43 
analog, simulation of chemical engi- 

cutting costs of literature searches. .May 89-91 
distillation column June 75-79 
EAI has new digital, N............ Nov. 158 
hybrid, simulation of chemical engi- 

neering June 66-74 
retrieval Of Oct. 91-97 
simulation facilities at General Elec- 

simulation of sulfuric acid plant..... June 49-59 
structuring the process control or 

time-shared, usage on upswing, N...Jan. 33 

CONSTRUCTION 
do-it-yourself engineering. ......... July 25-27 
how to build and save............. July 28-31 
contract terms and 

Nov. 39-42 
planning scheduling international 

procurement problem in international 

responsibility in international pro- 

the specialist and the engineered proc- 

ess plant package............... July 32-35 

CONTINUING EDUCATION 
A.I.Ch.E. policy statement on...... Nov 30 
costs of...... ..-- Aug. 21, 22-26, 37-29, 30-33 
how a large-scale program works... .Aug. 22-26 
implementation. July 49 
Northern N atural Gas — program..Aug. 27-29 
of prof May 121 
questions .. Aug. 34-40 
Western Electric Co. Aug. 22-26 
what engineers want......... ..-May 49-52 


see also Education 
Contracts, and finance in een 


CONTROL 
of maintenance............. 33-38 
mathematical model of distillation 
column.......... cree 75-79 
process, using statistical decision 
COSTS 
accountant’s viewpoint........ ee 43-45 
chemical July 90-97 
of continuing education 
Aug. 21, 22-26, 27-29, 30-33 
and control of maintenance......... May 33-38 
do-it-yourself engineering.......... July 25-27 
ethylene plants...................dune 87-92 
extraction... ...Sept. 76-81 
in hopper design. ae Nov. 69-72 
how to build and save......... ..July 28-31 
the jobber/compounder’s outlook. : . May 46-48 
portable pension programs......... Sept. 37-38 
reducing air pollution Sen "power 
removing sulfur dioxide’ from 
spray drying, estimating of.....--..June 93-99 
steam and electric tracing........Mar. 107-113 
top heat cycle.............. 74-81 
U. S.-European manpower.........Apr. 43 


CRACKING 
distribution, resolving 


60-65 
used to monomers. ar. 88-97 
Cry ture synthe- 
CRYSTALLIZATION 
fractional xylene via..... Nov. 104-112 
purification of product in.......... Dee. 74-80 
Crystals, removal of impurities from... Dec. 74-80 
DATA 
engineering at your fingertips..... Jan. 107-135 
proprietary, protecting............. June i 23 
coke oven yield 
Deborah number, applications i in ‘poly- 
meric material flow................ Dec. 81-92 
Demisters, mist removal from com- 
Denitrogenation, of shale oil. Aug. 61-67 


DESIGN 
of ABS resin processing............ Nov. 94-97 
air distributor caps................ Mar. 82-87 
balanced-pressure pilot reactors. ...June 98-103 
centrifugal gas scrubbers...... .. Apr. 51-54 
do-it-yourself engineering.......... July 25-27 


don’t overdesign process equipment. vd 79-83 


of economical hoppers............. Nov. 69-72 
ejector venturi system............. Apr. 55-59 
electrostatic precipitation. ......... Apr. 47-50 
engineering economy.............. Mar. 79-81 
of flow-corrective inserts in bins..... Nov. 79-83 
foreign extraction equipment....... pt. 56-61 
fuel cell systems and processes... ... May 65 
heat exchanger, for fouling service...July 51-56 
high temperature cloth collectors....Apr. 66-68 
how to build and save............. July 28-31 
manufacturing encapsulated prod- 

pr. 87-91 


mist from compressed gases. 

Pilot health hazard control in. Des. 59-67 

Aug. 


shipboard chromatography, sulfur...Feb. 95-98 
steam and electric tracing........ Mar. 107-113 
structuring the process control deci- 
U. S. extraction equipment. .Sept. 50-55 
which packing for which job?....... Jan. 51-58 
Desorption, route te norma! paraffins..Apr. 66-73 
DESULFURIZATION 
Deuterium oxide, extraction.......... Sept. 76-81 
DIFFUSION 
in extraction columns..........-.. Sept. 95-104 
what affects packing performance?. .Jan. 59-67 
Digital computers, see Computers 
DISPERSION 
axial, in extraction. .... Dept. 95-104 
DISTILLATION 
intermediate reflux generators... ... Apr. 84-86 
liquid mixing in.................. ov. 98-103 
testing on a commercial scale....... Jan. 68-74 
what affects packing ‘Tan. 59-67 
which packing for which job?....... Jan. 51-58 
DRYING... 
spray, estimating costs............. June 93-99 
steam dewatering of filter cakes.....Jan. 75-81 
Dust, product losses cut with centri- 
Dust collectors, baghouse filter.......June 139 
E 
ECONOMICS 
of coal desulfurization. ...... Oct. 61-66 


CHEMICAL ENGINEERING PROGRESS, (Vol. 62, No. 12) 


engineering economy.............. Mar. 79-81 
ethylene plants... June 87-92 
mathematical model of distillation 

of motor vehicle pollution control. ..Oct. 41-43 
of top heat Oct. 74-81 
utilizing solvent-refined coal in power 

EDUCATION 
gomputers on the academic front... .July 42-43 
corporate giving to education on up-_- 

retirement plans. for educators.--. . . .Sept. 34-36 
school for Ing fac- 

visual thermo course.............. Jan. 27-28 
what engineers want............... May 49-52 
see also American Society of Engi- 

neering Education and Continuing 


education 
Ejector venturi, fume scrubbing with..Apr. 55-59 
Elasticity, properties of PVC ec. 
ew clean power with top heat 


rycle 
Thesis Index, 1965. 


ELECTROSTATIC PRECIPITATORS 
fume collection in a steel plant. . a 119-123 
pr. 


preventing oleum stack emission. 47-50 
EMPLOYMENT 
an pon # view of things........... 47 
demand high; recruiting not easy 47 
how much money to change ong 45 
job outlook bright for graduates. ‘ 47 
reading want ads can befun........Nov. 63 
the summer outlook............... ‘eb. 58-60 
what employers do to try to get you. . Sept. 45 
Emulsifiers, fluorochemical....... ‘Jan. 98-101 
Encapsulation, products, manufactur- 
ENGINEERIN 
do-it-yourself. . uly 25-27 
how to build and save............. July 28-31 
interrelationships complex; interde- 
pendence crucial................ Feb. 65 
a bok at the Ch.E. profile......... Mar. 28-31 
National E s’ Week schedul 
obsolescence, whose responsibility?..May 53-56 
the peaks and the valleys.......... Mar, 32-35 
the specialist and the engineered 
process plant package........... July 32-35 
the summer employment outlook... .Feb. 
synthetic Mar. 7 


Engineering education, see American 

Society of Engineerit Education; 

Cc ucation 
Engineers, old rad vs. new, practical 

vs. theoreti ict. 33 
Entrainment, in extraction erg Sept. 95-104 
Environmental 

nomics, publication of, N.......... Oct. 117 


December 1966 95 


9961 ‘Z9 “IOA ‘X3GNI d39 


4 
4 
abst 
hig 
igre 


CEP INDEX, VOL. 62, 1966 


Equilibrium, extraction.............. Sept. 62-66 
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Stutz, Oct. 82 
Sullivan, J. A... May 33 
Sykes, W.G....... Dec. 49 

T 

Tabler, D.C. ..... Nov. 104 
Tarhan, M.O. ..... Feb. 67 


Tennant, B. W. ... Apr. 97 
Thompson, R.A. ...May 68 


Thorne, H. C., Jr. . Feb. 50 
Todd, D. B. .....Aug. 119 
Tompson, R. Y. ...Mar. 88 
Tomter,S.S....... May 67 
Treybal, R. E. .... Sept. 67 
Tucker, W. ....... Nov. 50 
Twaddle, W. W. ... July 90 
Vv 
Vermeulen, T. ....Sept. 95 
Victory, S. P., Jr... .July 57 
Vitunac, E. A... ... Nov. 69 
WwW 
Walter, 4... Fei Jan. 59 
Walters, E.G. ... Aug. 22 
Watson, C.C. ..... Apr. 79 
White, J. L. ....Dec. 81 
Williamson, M. A. | May 53 
Wilson, J. H. ... Nov. 113 
Windsor, L. H. Feb. 67 
Winters, C. E. .... May 69 
Wolf, S. M. . Mar. 74 
Wolff, H. ... Apr. 19 
Woods, D. R. June 49 
Worth, W. _.. June 24 
Wright, R. E. Mar. 21 
Y 
Youngs, July 68 


Zimmerman, R. E.. Oct. 61 
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